Introduction

44
Legionella is a rod-shaped, gram-negative bacterial pathogen, which is ubiquitous in aquatic and environmental isolates are essential (8, 9) .
57
More than 90% of LD cases are caused by Legionella pneumophila and as this species is 58 commonly found in the environment, adequate typing methods are needed to differentiate 59 between isolates in order to confirm or reject a potential source of infection (10). Sequence-60 based typing (SBT), a variant of the classic multi-locus sequence typing schemes (11) All isolates used in this study came from pre-existing collections and the isolates used to 99 create WGMs were also characterized by SBT (12, 22) .
101
Whole genome mapping of L. pneumophila
102
The input of high molecular weight DNA is required for whole genome mapping. The 103 isolation of HMW DNA was performed using the same protocol as for S. aureus, with two 104 modifications. First, no lysostaphine was added during the spheroplasting step and second, the 105 incubation time of the spheroplasting step was reduced to one hour. The creation of whole 106 genome maps and the analysis of the WGMs was performed as described previously (16).
107
Based on the previous validation of WGM for S.aureus, a combination of a filtering setting 108 that excluded fragments <3,000 bp from the comparison and a relative tolerance of 15% 109 combined with an absolute tolerance of 1,000 bp were used to compensate for both the To assess whether WGM is capable of identifying outbreaks of L. pneumophila, isolates of 132 two well-known L. pneumophila outbreaks from the Netherlands were subjected to WGM.
133
The first set comprised seven isolates from an outbreak in the Amsterdam region (21) . Six The WGMs of the 23 patients' isolates were indistinguishable with a similarity between the 143 maps of 99.4%. All WGMs of isolates sampled from the likely source, a whirlpool, were 144 indistinguishable from the WGMs of the isolates from patients.
145
A comparison of both outbreaks revealed major differences between the whole genome maps 146 and the similarity between the WGMs of the isolates from the two outbreaks was only 56.5%.
147
Based on the reproducibility experiments, that yielded >98% similar profiles, and the result of 148 the above described outbreaks we chose to set the cut-off value at 98% for indistinguishable 
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In this study, we used whole genome mapping (WGM) as a high resolution typing method for 174 L. pneumophila. We were able to reveal a considerable degree of variation among different L.
175 pneumophila strains and WGM seems to be a useful typing tool to identify outbreaks.
176
WGM was able to confirm both L. pneumophila outbreaks and link the likely source of each 177 outbreak with the isolates obtained from patients (20, 21) .
178
The discriminatory power of WGM for L. pneumophila was best illustrated by the high degree 
183
To assess whether WGM is capable of identifying L. pneumophila transmission events, maps 184 of epidemiologically unrelated isolates were compared to maps obtained from outbreaks. link, but it is more likely that WGM has difficulties separating strains within this ST.
However, WGM was able to split these strains in two distinct clusters with very limited 199 similarity between the clusters, indicating that WGM has a higher discriminatory power and is 200 better capable to assess whether isolates belong to a transmission event or not than SBT.
201
The criterion for indistinguishable WGMs of 98% and higher was based on replicates of L. 
